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Reading and Mathematics Observation System:

'DescriptiOn and Measurement of

Time Usage in the Classroom*

_by

Robert_C. Calfee

Kathryn Hoover Calfee

Stanford Univeraity

The Reading and Mathematics Observation System, RAMOS, is designed

for real time documentation of classroom activities of teachers, student

. .groups, or individual students. It is best suited to observation of

classroom instruction in the areas of reading and mathematics at the-

elementary level. With it, a trained observer"can record continuously the

events In a regular classroom in comprehensive detail 4nd in real time.

The'system permits the observer to focus either on the teacher, a group

of students, or a small number of target.students, depending on the pur
,

pose to the observation.

Once an observation interval (generally between 30'minutes and an

hour) is initiated, the observer records the events that transpire as a

series of "line," each line containing categorical entries describing the

nature of the event. Thige lines provide answers to such questions as:

Who areathe students being observed? How many are there in
the group? Where are they.lodated in the room? Which target
students, if any, are in the group?

-Who are.the adults in theclassroom? How many adults are
there?. Where are they, and with what student groups 'are
.they'associated?

,

*Speech.presented at the American Educational ReSearch Assbciation Meeting
in San Francisco; April l06.
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What is going on at any given time? What is each student
group and adult doing? If engaged in an instructional
activity, how many students and adults are involved, and
where are they?

Who is doing the instructing? What is the nature of the
instructor (teacher, aide, volunteer, tutor, etc.)? What
role is the.instructor playing (direct instruction, dis-
cipline, class management, etc.)?

What is the content of instruction? What subject matter
is being taught? What skills and activities are involved?
What materials are being used? What kinds of feedback are
available to the Students?

What is the response of the group to instruction? What
kind of responses are required or.expected of the students?
What is the judged level of attention to instruction?
RelatiVe adequacy. of performance? 'Amount of social inter-
action between students?

From the records obtained in this manner, several measures were

extracted for the purposes of the BTES project. The primary aim of these

measures is to describe the manner in which time is used in the classroom.

The measures included (1) total time spent on activitier directly or

indirectly related to reading and matheffiatics, (2) the character :nd
1

'variety of thosi activities, and (3) the relative distribution of time

spent in variouq activities.

Procedures for Conducting a RAMOS Observation

A RAMO§ observer used several forms while observing in Phase II

classrooms: a Start Form, an Event Form, a Debriefing Form, a Classroom

Summary Record, and General Descriptive comments. The Event.Form is

most basic to the results described in this paper.
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The Event Form (Figure 1) is a labeled coding form used for recording

each classroom event or change in real time. The initial condition of all

existing groups is fully described, the instructor and the content of -

instruction is documented, and certain aspects of the student response are

recorded. After the first lines have been comgleted, further lines are

added as necessary to document any discernible changes in a group or in a

target student within a group. Movement of students between groups or

the formation of a new group also requires a line.

Each event line records the time an event begins and indicate'the

group involved. Notations specific to instructors or target students are

coded with the group associatiOn. Five major categories are recorded on

each event line in RAMOS: Time, Group, Instructor, Content, and Response.

Within each categbry, codes are entered in fields.from the RAMOS Summary

Codes sheet (Figure 2):

The fields for the TIME category are time an event begins, recorded.

-to the nearest minute on a 24-hour clock, and status, an indication of

the focixs of the observer.at this time.

.The GROUP category fields are the ID number indicating to WhichgroUg

the line applies, the number of students in the group, grid or relative

position within space, location within room, and density of students ia

the group.

The INSTRUCTOR category describes the activities of the instructors

at a given time by the following fields: instructor ID shows'the specific

instructor, followed by his classification, the role he is now assuming;
,/

his availability to students, how student-instructor interactions are

being conducted, and mobility of the instructor.

_ 5
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The CONTENT category fields include the subject being stndied,

reading main and second skill, math main and second skill, main and

secondary material, aim of instruction, activity used for instruction,

feedback pattern of instructor, and feedback sign to students.

The RESPONSE category fields indicate the task assigned to the

group of students, the focus of attention of the students, their level of

social interaction, output rate, quality of performance, level of atten-

tion and involvement, physical activity, and noise level. There is also

a column to record a code indicating when a specific target student is

referred to by this-line.

Analysis of RAMOS Protocols

The basic unit of analysis for the RAMOS protocols is the student

minute--a single number minute of student time during a class-period.

The RAMOS analysis program computed, within each category of the system,

the number of student minutes falling within each of the codes assigned

to that category. For instance, suppose that, during a given episode,

one group of ten students. spends 20 minutes reading, 5 minutes in class

business; a second group of six students spends 12 minutes in mathematics,

8 minutes in reading and 5 minutes in class business. Then under the

SUBJECT category, the distribution of student minutes would be 248 for the

Reading code (20 x 10 for the first group, plus 6 x 8 for the second), 72

for the Mathematics code.(6 x 12 for the second group), and 80 for the

Business code (10 x /5 for the first group, 6 x 5 for the second group).

Of the total 400 minutes in the episode, the Reading code has the highest

percentage, 62%, followed in second place by Business with 20% and

6
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Mathematics with 18%. The analysis program computed the quantities--

studcnt mdnutes and percentages--for each code, and arranged the results

in rank order from highest to.lowest. The series of observations for each

of the 95 teachers were then combined into a single' record for use in

various analysis. Each teacher-class.eas observed on two to eight

occasions. The data are averages over all observational occasions, so we

are dealing with a siagle cumulative observational record for each teacher-
class.

The primary interest in.this study was to uncover any strong relations

of teacher characteristics and practices to student outcomes in reading and

mathematics. Accordingly, time usage in the areas of reading (and other

closely allied language arts) and mathematics was chosen for analysis.

Within these subject matter areas, four major categories were selected:

role of the instructor, aim of instruction, instructional activities, and

main materials. These categories answer the questions: Wilat was the

teacher doing (Role), to what purpose (Aims), by what means (Activities),

-,and with what resources (Materials)? These categories were chosen a priori

as most likely to bear a relation to the overall pupil measures of reading

and mathematics.

*The relative distribution of time usage by the target teacher (the

"main instructor") in the variety of rOles,in the,RAMOS-data set is shown

in Tables 1-6.,

Table 1 shows the breakdown of time usage in the different subject-

matter codeS. This table gives-the proportion of teacher-class units in

which the, code was observed at least Once, the,mean percentage of student

minutes.falling in that code, over all, teacher-class units, and-the mean
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student minutes for the subject of teacher-class units in which the code

was observed at least once. For example, in grade 2, the subject-matter

code "Language" was observed in 70% of the classes. The mean percent of

student minutes falling in that code over all classes was 8.7; the mean

percent of student minutes falling in that code for only classes in which

the code was observed was 12.4.

The most noticeable result was the variation of direct instruction

and facilitation as a function of grade level and
subject matter Crable

Direct instrtxction includes situations in which-the instructor is main-

taining direct control over learning activity. Facilitation refers to
- .

activities in:which the studentS work independently, but the instructor
.

provides advice and feedback at the student's request or as a result of the

instructor direct observation.

The results indicated that reading and language arts were much more

likely to proceed by clirect instruction, whereas mathematics was more likely

to be under the student's control with the teacher providing help when the

student asks for it or\when the teacher sees something that requires atten-, -
s

tion. Direct instruction is far more common in second grade than fifth

grade, in both reading and language arts and in mathematics.

-Management, evaluatidn, and other activities occupied about 25 percent
\of the instructor's time Linder all conditions. fAssessment and evaluation

are morelikely to take up time in observable ways in second grade than in
,

\

fifth grade.
\

\

The second major dimeasion is related to the aim of instruction .

(Table 3). The dominant aim, accounting for most of the time, is practicing

skills, either directly or through review of some sort. Relatively little
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time was spent on new ideas or topics, and only in fifth grade language

arts was any substantial amount cf time spent in the application of

knowledge, Skills on concepts to practical problems beyond a school context.

The breakdown of time usage by grade and subject matter for the,

category of Instructional activities (Table 4) suggested that students

spent most of their time at seatwork. Fifth graders were observed to do

so much more than second graders, and seatwork was observed more frequently

in mathematics than in reading. This pattern parallels the variation in

facilitation as an instructional role. Discussions and question-answer

episodes took up about 20 to 25 percent of the time. About 10 percent of

the reading time in second grade was spent in oral reading recitation and
-

aboutrhe same proportiou:of,the mathematics time was spent in games of

\some sort.

The breakdown of time usage by grade and subject matter for the

category Main materials (Table 5) suggested that there was large shifts

in patterns of materialS usage which were a function of grade level and

subject matter. Main ingtrdEtional materials were those that seemed of

chief importance to the activity carried out by the student. If other

materials also played a significant role, this was recorded as secondary

Table 6 material. Secondary material (Table 6) reflects the extensiveness of theabout
.

here instructional materials being used at the time in the classroom. For
1example, in mathematics instrTion, it is the difference between a

/
lesson in a workbook and a lesson in which the student also uses a number

/

scale to check his work. Ari example in reading is the difference between

a lesson where the student reads to himself from a book and \one in which

he records his thoughts and reactions in writing as he reads.
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There were large differences in the patterns of time usage as a

function of grade level and subject matter. Books were used more in

reading than in mathematics, and more at the later than the earlier

grades--an expected result. Workbooks were common everywhere, but especi-

ally in second grade mathemtics. They also occupied a surprising amount

of the time in fifth grade language arts and reading. About 15 to 20

percent of the time, students were left on their own with paper and pencil.

In second grade, students were working with no materials about 20 percent

of the time; it seems likely that much of this time was accounted for by

class discussion. Only in second grade mathematics was a considerable

amount of time spent with manipulative (Cuisenaire rods, number scales,

etc.) or equipment (film strip projectors, tape recorders, etc.). Generally,

instruction in these classrooms was carried out with the old standbys--

books, paper and pencils, and chalkboard.

Two sets of correlations among various combinatione of the RAMOS

variableb were especially noteworthy. One seems to encompass a pattern

of direct instruction in which books and workbooks are used by students

at their seats for practice and review purposes. The second pattern

appears to represent situations in which teachers are more likely to spend

their time in something other than direct instruction. Students are

engaged with new,concepts and factswith unconventional materials and

often in group discussion. More detailed examination of the data would be

needed to confirm the existence of such patterns but they do seem to

parallel-descriptions of contrasting teaching styles found in contemporary

classrooms.

_1 o
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These are the variables that were entered into the structural

analysis. They suramarize a great amount of information,'and undoubtedly

some useful relationships have been obscured along.the way. However.

given the thesis that total time usage is one of the more fundamental

-variables determining instructional effectiveness, these summary vari-

ables represent a reasonable choicejor initial stages Of hypotheses

generation.
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Table 1..

Basic Statistics for Time Usage
in SUbject-Matter Category:

Code

% of classes
with code
observed

Mean % Student
/ Minutes
Over all
clases

Given code
observed

uLtide 2 Reading 100 38.4 38.4

Language 70 8.7 12.4

Math 98 21.7 22.2

Science 18 2.9 16.7

Soc. Si. 13 1.3 9.8

Art/Music 38 2.4 6.3

Business 85 8.6 10.1

Free ChOice 55 4.6 8.3

Wit 60 3.3 5.5
Play 50 3.1 6.2

Grade 5 Reading 96 34.2 35.6

Language 76 13.6 17.7

, Math
-

98 25.2 25.7

Science 16 1,2 7.5

Soc. St. 41 6.8 16.6

Art/MUSic 14 1.4 2*0

Business 80 6.9 8.6

Free Choice 31 2.3 7.4
, Wait 67

,
3.6 5.4

Play 20 . 1.0 5.0
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